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REMARKS 


In the Office Action mailed April 1 9, 2004: 

Claims 48 and 49 were indicated to be allowable. Claim 1 1 was objected to as being 
dependent upon a rejected base claim but was indicated to be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervene 

CltUin * Claims 1-8, 10, 12, 27, 31. 51-53, 55, 56, 57 and 58 were rejected under 35 U.S.C. 
102(b) as anticipated by Lin et al. (U.S. Patent 5,591,139). 

Claims 1-8. 10. 12, 25-27, 31. 32, 34, 36-37, 50-53 and 55 were rejected under 35 
USC 102(e) as anticipated by Frazier et a!.(WO 01/93930). 

Claims 9, 13-15, 18 and 20-24 were rejected under 35 U.S.C. 103(a) as unpatentable 

over Lin et al. in view of Say et al. 

Claims 9 and 13-1 5 were rejected under 35 U.S.C. 103(a) as unpatentable over Fraz.er 

et al in view of Say et al. 

Claims 16 and 17 were rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. 
in view of Say et al, as applied to claims 9,13-15. 18, and 20-24, further in view of Meade et 

al Claims 16 and 17 were also rejected under 35 U.S.C. 103(a) as unpatentable over 
Frazier et al. in view of Say et al, as applied to claims 9,13-15, 1 8, and 20-24, further in view 
ofMeadeetal. 

Claim 19 was rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. m view 
of Say et al, as applied to claims 9,13-15, 18, and 20-24, further in view of Kim et al. 

Claim 25 was rejected under 35 U.S.C. 1 03(a) as unpatentable over Lin et al. in v.ew 

of Smart etal. (US 5,801,057). 

Claims 34 and 36 were rejected under 35 U.S.C. 103(a) as unpatentable over Lm et al. 

in view of Kim et al. 

Claim 59 was rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. in view 
of the Smart et al article entitled "The use of Silicon Microfabrication Technology in Painless 
Blood Glucose Monitoring." 

Claim 59 was rejected under 35 U.S.C. 103(a) as unpatentable over Frazier et al. in 
view of the Smart et al article entitled "The use of Silicon Microfabrication Technology in 
Painless Blood Glucose Monitoring." 
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INTERVIEW SUMMARY 

A, interview was conduced on July 1 5, 2004 between the Exuniner and attorney 
Joshu. D. Isenberg and .gen, M»gare, Smart. A power of a«omey appoint Mr. ^erg 

" "Ta. o»™ of the Mta *■ B— ' *» — 10 **" ' 

overcome the 35 USC .02 rcjecuons based on Lin and Fraxiet. With .spec, to Cam, 50, the 

each side of the snbsnat.. The Examine, also indicate* M declarant* by Wtlson Smart 

M rejection. However, the Examiner further indicate, ft* be wonld have » constder the 
daemon ftrrdter. The Examiner also indicated that the ianguage of data 57 as presen* 
amended wou.d be acceptable and sufficient to overcome the 35 USC ,02 reject™ based on 

Lin toM^^M^M^™^ 5 *™"^™'™^™'* , 
dependence from allowed Cain, 48. The Examine, *. indicated that the Cairn amendmotts 

raise new issues for consideration. 

CLAIM AMENDMENTS 

Claims 55, 56, 58 and 59 have been cancelled. 

To expedite prosecution, claim 1 has been amended to recite that the substrate is made 
of single-crystal silicon and that the body portion and microprobe portions are made entirely 
by the silicon substrate. Support for these features can be found in the specification •* as 
appears at page 5, lines 6-7 (see paraphs 00H and 0107 in the published version o *e 
application, US Patent Publication 2002/0137998) and also at FIGs. 1 A. IB, 2A, 2B 4A. 4B. 
As such, the applicants submit that no new matter has been entered with these amendments. 

To provide a desired scope of claim coverage, claim 2 has been amended to recte that 
the width of the microprobe tapers smoothly over substantially all of its length. Support for 
this feature can be found m the original specification at FIGs, 1 A and 2A. As such, the 
applicants submit that no new matter has been entered with these amendments. 

To expedite prosecution, claim 1 1 has been rewritten in independent form as 
suggested by the examiner. As such, the applicants submit that no new matter has been 
entered with these amendments. 

To expedite prosecution, claim 50 has been amended to recite that mu,hp,e b.osensors 
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claim 50 as originally filed. As such, the applicants submit that bo new matter has been 
entered with this amendment. 

To expedite prosecution, claim 5 1 has been amended to recite that the rmcroprobe 
portion tapers Smoothly in width along the entire X length dimension converge from a 
^Ywidthdimensionatthebody end to a smaller Y width dimension at the pennon 
end" (emphasis added). Support for this feature can be found in the specification at FIG. 1A 
and FIG. 2A. As such, no new matter has been added with this amendment. 

To obtain a desired scope of claim coverage, the applicants have amended claun 52 
and added new claim 60, which depends from claim 5, to recite that the Y width of the 
nncxoprobe portion tapers from about 200 micrometers at the body end to about 30 
nucrometers at a point between a beginning of the penetration end and a .ermination of the 
penetration end. Support for this feature can be found inthe original specification as follows. 
Page ll,Unes2-5 (Paragraph 0095) and claim 5 as originally tiled recite that me probe tapers 
from 200 micrometers to 30 micrometers "at the penetration end." FIG, 1 A and 2A show 
the penetration end terminating at a point The drawings also show the penetradon ends 14P 
and 16P include the last section of the probe, not just the point. The applicants subnet that 
"at the penetration end" reasonably interpreted means "at some location between where the 
penetration end begins and where it ends" based on what is shown in FIG. 1 A and FIG. 2A. 
As such, no new matter has been added with these amendments. 

To expedite prosecution, claim 57 has been rewritten in independent form and to 
recite that -substantially the entire area of at least the penetration end including the tip has a 
substantially equal thickness in the Z direction that is less than the body portion" Support 
for this feature can be found in the specification at page 1 1 , line 1 5 (paragraph 0095) and 
FIG 3B As such, no new matter has been added with these amendments 

To expedite prosecution, the applicants have cancelled claim 59 and incorporated the 
features of claim 59 into claim 51. Sine* claim 59 originally depended from claun 51, the 
applicants submit that no new matter has been added with this amendment. 

CLAIM REJECTIONS 

35 USC 102 . . 

• The Applicant submits that all rejections of claims 55, 56, 58 and 59 are moot m view 

of their cancellation. 
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Claims 1-8.10. 12. 27. 31. 37, 51-53, 55, 56. 57 and 58 were rejected under 35 U.S.C. 
102(b) as being anticipated by Lin et al. (US 5,591 ,139). 

Claim 1 has been amended to indicate that the microprobe is made entirely from a 
single crystal substrate. The Applicant submits that Lin, by contrast, specifically teaches that 
"there is no single crystal silicon at the tip region" (see col. 4, lines 29-32 of Lin). As such. 
Lin does not teach or suggest, and in fact teaches away from, a microprobe made entirely 
from silicon as set forth in claim 1. , Furthermore, the Examiner's comments in the Office 
Action of April 19, 2004 suggest that Lin does not teach such a feature. As such, Lin does 
not anticipate claim 1. Therefore, these claims define an invention suitable for patent 

^^Furthermore, claims 2-8, 10, 12, 27, 3 1, 37 depend from claim 1 and recite additional 
features therefor. As such, and for the same reasons set forth above, the applicants submit 
that these dependent claims define an invention suitable for patent protection. 

In addition, claim 5 1 has been amended to recite that the microprobe portion tapers 
"smoothly in width along the entire X length dimension converging from a larger Y width 
dimension at the body end to a smaller Y width dimension at the penetration end" (emphasrs 
added) Lin by contrast shows the shaft 14 having no taper, except at the tap region 86. As 
such, Lin does not teach all the limitations of claim 51. Therefore claim 51 defines an 
invention suitab.e for patent protection. Furthermore, the applicants submit that claims 52-53 
are allowable by virtue of their dependence from claim 51 

in addition, claim 57 has been amended to recite that "substantially the entire area of 
at least the penetration end including a tip has a substantially equal thickness in the Z 
direction that is less than the body portion" as described above. Lin, by contrast, teaches 
"The tip region 86 is formed at an angle 8 of approximately 45° to the plane of the needle 
shaft ,4. to form a sharp triangular tip 87" (see column 4. lines 10-12). Furthermore, Fig. 2B 
of Lin clearly shows an abrupt change in thickness of the tip region 86 in the vicinity of the 
triangular tip 87. Thus Lin clearly does not teach, and in fact teaches away from a 
penetration end including a tip having "a substantially equal thickness in the Z directs that 
is less than the body portion" as presently recited in claim 57. As such, Lin does not teach all 
the limitations of claim 57. Therefore claim 57 define, an invention suitable for patent 
protection. Furthermore, the applicants submit that claims 52-53 are allowable by virtue of 

their dependence from claim 57. 
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rnrfcermore. ft. applicants submit ■ha, me rejection of claim 58 is improper since 
claim 58 depends from claim 48, which hasbeen allowed. 

The Examiner has adjected — '* * ^ " 

.nd 58 under 35 U.S.C. 102(e) as being anticipated by Frazter et al.(WO 01/93930). 

porrion and . Id, portion formed enurely by a ** crystal substrate. Instead, a. page 8, 
rtTl" FraJTal mm tat «• microneedle can be fabricated b, mtcromachtmng 

M exists in both crystalline and amorphous forms, a. desenbed m Hawley , Condcn^ 
^ 1 Dictionary, lohn Wiley » Sons.page 992 (heremaner Hawley, A copy of me 
Terence is attached fa the Btaminer's convenience. Hawley stttes, tnter aha fl* 
"^lonismadec— .lym.el.c.io .hr.ee by bea.naSiO.w.tK carbon 

page 15 line 5). in which the microneedle base, sides, and top are formed of maKnal 

Tdeposited snicon could be eiOterpolycrystalline or amorphous ^'^^ 
single crys*. silicon. The applied snbrnia mat me memod used * produce , the array f 
ZlelO-"— er-longmicrone.d.esdisc^dbyGinavenCc ~*»~*** 

microneedles of the si* required by Line,.,., Fractal., or 
.pplican.norcou.dbiosensorsbem.^dd.ereupon . 

A,page2,Hne S 14-16.Fr.2ieretal.c.teL,netal.(US5,5«(l,l3») v 
« fK ence in which-sUic^n-basedmicn.necdles are fabricate* using migrated cn»,t 
passes." Further, a, page 15. Unes 20-2Z. Frazie, e, al. incorporate* referee 
disclosure from Lin c, ... "of a procedure for fabricating a microneedle with on-chtp 

th e penetration end) ate all formed by the » single cysta! sthcon substrate. 
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Furthermore, nowhere do Frazier et al. state that the microneedle itself is made of 
single-crystal silicon, nor that it is entirely made from a single-crystal silicon substrate as « 
applicants' microprobe, and as is set forth in amended Claim 1 and in claims 55 and 56. 
mstead, Frazier et al. specifically teaches forming microneedles 28 from a metal such as 
palladium (seep 15 .line 25 to p. 15, line 21 and FIGs. 8A-8F ) and that the substrate 26 xs 
made from silicon (see p. 13, lines 10-12). Frazier et al. therefore do not anticipate chum 1 as 
it presently stands in the application. 

Furthermore, claims 2-8, 10, 12, 25-27, 3 1, 32, 34, 36-37 depend from claim 1 and 
recite additional features therefor. As such, and for the same reasons set forth above, the 
applicants submit that these dependent claims define an invention suitable for patent 
protection. 

m addition, claim 50 has been amended to recite that multiple biosensors are disposed 
on both sides of the silicon substrate. The applicants submit that Frazier et al. disclose 
multiple biosensor, on one side of the silicon substrate, but not both sides (see e.g., FIGs. 1 A- 
7B of Frazier et al.). As such, Frazier et al. do not anticipate the invention as set forth in 
claim 50 Therefore, claim 50 defines an invention suitable for patent protection. 

Furthermore, claim 5 1 has been amended to recite that the microprobe portion tapers 
Smoothly in width along the entire X length dimension converging from a larger Y wxdth 
dimension at the body end to a smaller Y width dimension at the penetration end" as 
described above. Frazier et al. by contrast shows microneedles 10, 21 and 24 havmg no 
taper, except at a tip region (see Fig. lA,2Aand2B). As such, Frazier et al. does not teach 
all the limitations of claim 51. Therefore claim 51 defines an invention suitable for patent 
protection. Furthermore, the applicants submit that claims 52-53 are allowable by virtue of 
their dependence from claim 5 1 . 

35 USC 103 

The applicant submits that the rejections of: 

claims 9, 13-15, 18 and 20-24 over Lin et al. in view of Say et al., 

claims 9 and 13-15 under 35 U.S.C. 103(a) over Frazier et al. in view of Say et al., 

claims 16 and 17 Lin et al. in view of Say et al in further view of Meade et al., 

claim 19 over Lin et al. in view of Say et al, in further view of Kim et al., 

claim 25 over Lin et al. in view of Smart et al. (US 5,801,057), and 

the rejection of claims 34 and 36 over Lin et al. in view of Kim et al. 
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are all overcome in view of the amendments to claim 1. Specifically, neither Lin et 
al, nor Fraziet et al., nor Say et al. nor Meade et al., nor Kim teaches or suggests a 
microprobe portion and body portion formed entirely from a sin g l~rystal silicon substrate as 
set forth above. As such, no combination these references teaches or suggests all the features 
of claim 1 and a prima facie case is not present with respect to the rejected claims by virtue of 

their dependence from claim 1. 

Claim 59 was rejected under 35 U.S.C. 103(a) as unpatentable over Lin et al. in view 
of the Smart et al article entitled "The use of Silicon Microfabrication Technology in Pamless 
Blood Glucose Monitoring." The Examiner has similarly rejected claim 59 under 35 U.S.C. 
103(a) as unpatentable over Lin et al. in view of the Smart et al article entitled "The use of 
Silicon Microfabrication Technology in Painless Blood Glucose Monitoring." As set forth 
above, claim 59 has been canceled and claim 51 has been amended to incorporate dependent 
Claim59 To expedite prosecution an affidavit under 37 CFR 1.132 by inventor Wilson 
Smart is submitted in response to the Examiner's rejection of the subject matter of Clann 59, 
which is now incorporated into claim 51. It is respectfully requested that this Affidavit be 
considered in that this is the first opportunity for its submission. This affidavit establishes 
that the subject matter of claim 5 1 was invented by the two authors of the Smart et aL article 
who are also listed as inventors of the present application. The third inventor, Eugene Orloff, 
did not invent the subject matter of claim 51 since it was conceived and several tapered 
cantilevers were fabricated before he began working with the other two inventors. As such, 
claim 5 1 does not represent the work of another. Hence, the Smart et al. article ,s not 
available as prior art under a rejection based on 35 USC 102(aV 103. 

^^n v!eTof the foregoing, applicants believe that all of the claims are now in condition 
forallowance. The applicants therefore respectfully request reconsideration of the 
application and a notice of allowance. If for any reason the Examiner believes any of the 
claims are not in condition for allowance, he is encouraged to phone the unders.gned at (510) 
896-8328 so that any remaining issues may be resolved. 


Respectfully submitted, 
whim D. Tseriberg _ 


(Reg. No. 41,088) 
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Application Serial No.: 09/8 1 6,472 
Filed: March 26, 2001 j 

For- SILICON MICROPROBE WITH > 
INTEGRATED BIOSENSOR ) 

DECLARATION UNDER 37 CFR 1.132 


JUL 1 9 200* 


1, Wilson Smart, declare and state that: 
l , „ ,„ e of ft. in— f *« -W» — ' <" 5 ' * 


patent application 


2 I am the President and Chairs of the Board 0 f Kumetrix. Inc., the assignee o 
the invention .hat is the subject of the above-iden.if.cd appbcat.o,, 

. . „„ , h . . uthors of the article entitled "The Use o 

3 Kumar Subramanian and 1 are the authors oi d» 

-r i. in Painless Blood Glucose Monitoring' in Diabete. 

Silicon Microfabrication Technology in Painless Biooo u 

Technology * Tnerapeutics, Volume 2. Number 4, 2000 (<h e ^art et a,. Art,c,e ). 

4 Eugene Or.off, who is listed as an inventor in the above-referenced pa** 
! PP 1 Jo! .as not an inventor of the *ct _ present* in Cairn 51 based on * 

fOUOWi ; g Subramanian a. .conceived .tapered ^5 

device of the type set forth in claim 51 belo.e bu^en 
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FAX CENTER 


JUL 1 9 Z004 



ppvfirAtiON ANO PO W^ OflATTORNRV 

Commissioner for Patents 
P.O. Box >450 
Alexandria. VA 223 1 J- 1450 

Sir: 

I Wilson Smart. President nrKurwarfc. Inc.. ..*ncr oi the unite right, tirk and 
interest in. » and under the invention bribed .ml rf-inwd i» above-identifM patent 
application hereby revoke all previous power* of anwn.y and appoint Joshua D. bc.berg 
(Reg. NO4I.088) of JDI Patent . whose address is 704 Castro Lane. Fremont. CA 94539 and 
Maraaret M. Smart (Reg. No. 55.626, or Kiunertx. Inc. u-h,*e *!*«» is 29524 Union City 
Boulevard, Union City. CA 945*7. 

Please dircc. all future co.tespor.de. to Kumctrix, Inc. al the above address and 
direct all telephone calls 10 Joshua Isunlicrj- al (5 W> 8%-K32X.. 

Re spec Hull} MiUnillcd. 


rtatf f «-f* 3Vt*Y ZV^f By. 



Wilson Smart 
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29524 Union Cily Boulevard 
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SILICA, FUSED 992 


terial far high-temperature mortars. 
See M AerosiT; "Cab-O-SU." 

silica, fused. (amorphous quartz). 
CAS: 60676-86-0. O^i. 

Properties: Mw 60.09. Made up of spherical submi- 
croscopic particles under 0.1 micron in size. 

Hazard: TLV: 0.1 mg/m 5 (Respirable Fraction). 

Use: Concrete, grouts, mortars, elastomers, refracto- 
ry and coating applications. 

See silica; quartz, fused. 

silica gel. 

CAS: 763 1 -86-9. (silica, amorphous hydrated; si- 
licic acid). A regenerative adsorbent consisting of 
amorphous silica, Noncombustible. 

Derivation: From sodium silicate and sulfuric acid. 

Grade: Commercial grades capable of withstanding 
temperatures up to 260-31 5C are supplied in the 
following mesh sizes: 3-8, 6-16, 14-20, 14-42, 
28-200, and through 325. 

Hazard: TLV: TWA (nuisance particulate} 10 mg/ 
m 3 of total dust (when toxic impurities are not 
present, e.g., quartz <1%). 

Use: Dchranidifyirig and dehydrating agent, air-con- 
ditioning, drying of compressed air and other gases 
and liquids such as refrigerants and oils containing 
water in suspension, recovery of natural gasoline 
from natural gas, bleaching of petroleum oils, cata- 
lyst and catalyst carrier, chromatography, antic ak- 
ing agent in cosmetics and pharmaceuticals, m 
waxes to prevent slipping, in dietary supplements. 

See silicic acid; ,< Britesorb 1, [PQh 

"Silic AR" [MalUnckrodt]. TMforsiKca-gel- 
based formulations suitable for various chromato- 
graphic applications. The numerical suffixes indi- 
cate the approximate pH of a 10% slurry. Letters F, 
O, or CP indicate mat the product contains a fluores- 
cent material, gypsum binder, or both. 'TLC indi- 
cates suitability for thin-layer chromatography. 

silicate. Any of the widely occurring compounds 
containing silicon, oxygen, and one or more metals 
with or without hydrogen. The silicon and oxygen 
may combine with organic groups to form silicate 
esters. Most rocks (except Limestone and dolomite) 
and many mineral compounds are silicates. Typical 
natural silicates are gems tones (except diamond), 
beryl, asbestos, talc, clays, feldspar, mica, etc. Port- 
land cement contains a high percentage of calcium 
silicates. Best known of the synthetic (soluble) sili- 
cates is sodium silicate (water glass). 

Hazard: (Natural silicate dusts) Toxic by inhalation. 

Use: Fillers in plastics and rubber, paper coatings, 
antacids, anticaking agents, cements. 

silicate garden. The irregular, colored, tubular 
growths formed in dilute aqueous silicate solutions 
by dropping water solutions of heavy metal salts into 
it 


silicic add. (hydrated silica). 
CAS: 7699-41-4. SiCVnHjO. The jeHylike precipi- 
tate obtained when sodium silicate solution is acidi- 
fied. The pr oport i on of water varies with the condi- 
tons of preparation and decreases gradually during 
drying and ignition, until relatively pure silica re- 
mains. During drying the jelly is converted to a 
white, amorphous powder or lumps. 

Use: Laboratory reagent and reiriforcing agent in 
rubber. 

See silica gel. 

silfcochloroform. See trichlorosUane. 

silicol. Silicic oxide casein metaphosphate. 

siliconianganese. Alloys consisting principally 
of manganese, silicon, and carbon. 

Use: Low-carbon steel in which silicon is not objec- 
tionable. Silicon manganese steels are used for 
springs and high-strength structural steels. 

See fexromanganese. 


silicomolybdic add. 

acid. 


See 1 2-molybdo silicic 


silicon. (silicon powder, amorphous). 
CAS: 7440-21-3. Si. Nonmctallic element Atomic 
number 14, group TV A of the periodic table, aw 
28.086, valence = 4, three stable isotopes. It is the 
second most abundant element (25% of the earth's 
crust) and is the most important semiconducting 
element; it can form more compounds than any other 
element except carbon. 

Properties: Dark-colored crystals (the octahedral 
farm in which the atoms have the diamond arrange- 
ment) . The amorphous farm is a dark-brown powder 
(see silicon, amorphous). D 2.33, mp 14 10C, bp 
2355C, Mobs hardness 7, dielectric constant 12, 
coordination number 6. Soluble in a mixture of nitric 
and hydrofluoric acids and in alkalies; insoluble in 
water, nitric acid* and hydrochloric acid. Combines 
with oxygen to form tctxahtdral molecules in which 
one silicon atom is surrounded by four oxygen 
atoms. In this respect it is similar to carbon. It is also 
capable of forming -Si=Si- double bonds in orga- 
nosilicon compounds. 

Occurrence: Does not occur free in nature but is a 
major portion of silica and silicates (rocks, quartz, 
sand, clays* etc.). 

Derivation: Crystalline silicon is made commercial- 
ly (96-9 &% pure) in an electric furnace by heating 
SiO, with carbon, followed by zone refining. It can 
be purified to 99.79b by leaching. The ultrapure 
semiconductor grade (99.979b) is obtained by reduc- 
tion of purified silicon tetrachloride or trichlorosi- 
lane with purified hydrogen; the silicon is deposited 
on hot filaments (800Q of tantalum or tungsten. In a 
one-step method, sodium fluorosilicate is reacted 
with sodium, the heat produced being sufficient to 
form silicon tetrafruoride; this, when reacted with 
sodium, yields bigb-purity silicon and sodium fluo- 
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